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Abstract of JP9052516 

PROBLEM TO BE SOLVED: To perform air 
conditioning suitable for a passenger all year 
round in performing quick cooling control in 
which cold air is blown off from both a face 
blow-off port and a foot blow-off port when the 
cooling load in a vehicle is higher than the 
specified high load. SOLUTION: When the 
target blow-off temperature (TAO) at which air 
is blown off into a vehicle room is not more 
than the specified value, the cooling load in the 
vehicle is taken as the specified high load or 
more, and quick cooling control in which cold 
air is blown off from both a face blow-off port 

18 and a foot blow-off port 19 is performed. At 
this time, the rate of the wind capacity (FOOT 
wind capacity rate) from the foot blow-off port 

19 is so set as to be increased as the outside 
air temperature is increased. Therefore, a 
large capacity of cold air is blown off to the foot 
of a passenger in summer, and a small 
capacity of cold air is blown off to the feet of 
the passenger in spring and in autumn. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




Claim 1 The face outlet which blows off a wind in vehicle indoor crews upper half of the the air 

cooling load of the vehicle interior of a room is more than a P^etermmed heavy -load I (1 ISl And ,t sets to*a «r 
conditioner for cars constituted so that rapid cooling control wh.ch blows off cold ^^^J^* 8 
(19) which blow off a wind at vehicle indoor crew's feet might be performed^ The air co ^^^^ tQ 
characterized by being constituted so that the OAT which was equ.pped with an OAT detection means (33) to 
detect an C)AT and said OAT detection means (33) detected was high, and the a.r-capacty rate from sa.d foot 
outlet at the time of said rapid cooling control (19) may be made [many J. 

[CUrim 2] The face outlet (18) which inhalation opening (3 4) which inhales a.r ,s formed ,n , an end ls.de and 
bTowsVff a windln vehicle indoor crew's upper half of the body at an other end s.de. and the a.r duct by wh.ch 
*e foo outTet ( 9) which blows off a wind was formed at crew's feet (2), An air blasting means to ^nerate 
airstream towards said each outlet (18 19) in this air duct (2) from sa.d mhalat.cn open.ng (3 4) (6 7) A ^coohng 
means (T) to cool the air in said air duct (2). and an outlet closing motion means to open and close sa.d face 
ou^t (18) and said foot outlet (19) (21, 22, 39. 40). A cooling-load signal generat.cn "^^.«to*e 
cooling-load signal relevant to the cooling load of the vehicle intenor of a room (step 30) A _coohng- load 
Mdg ng means to judge whether it is more than a heavy load predetermined .n the cool.ng load of the veh.de 
rnteriorTa room based on the cooling-load signal which this cooling-load s.gnal generat.cn means (step 130) 
Tnented (step 1 82). When judged with the cooling load of the vehicle intenor of a room be.ng sa.d more than 
heavytad by th Pooling-load judging means (step 182) So that rapid cooling control wh.ch carr.es out open.ng 

frSToSEt 08) and said foot outlet (19) may be performed In the air c - d,t '^ 
w th the outlet control means (steps 183-187) which controls said outlet clos.ng mot,on ^ans <21 22 39. 40) It 
his an OAT detection means (33) to detect an OAT. Said outlet control means (steps 183 -187) The *r 
conditioner for cars characterized by controlling said outlet clos.ng mofon means (21. 22. 39. 40) iso . ^he 
OAlXh said OAT detection means (33) detected is high, and the air-capac.ty rate from sa.d foot outlet at 

fctlT^ by being constituted so th t the 

of a room may respond for becoming small and the air-capac.ty rate from 
said foot outlet (19) may be lessened at the time of said rapid cool.ng control. 
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TECHNICAL FIELD 



[Field of the Invention] When the cooling load of the vehicle interior of a room is more than a predetermined 
heavy load, this invention blows off cold blast from both the face outlet which blows off a wind in vehicle indoor 
crew's upper half of the body, and the foot outlet which blows off a wind towards a step, and relates to the air 
conditioner for cars constituted so that rapid cooling of the vehicle interior of a room might be performed. 
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PRIOR ART 



[Description of the Prior Art] As mentioned above, cold blast is blown off from both a face outlet and a foot 
ouSt and there is invention indicated by JP.2-88323.A as a conventional technique of the an- c^onerjfer 
oa s of performing rapid cooling centre, of the vehicle interior of a room + When both the upper pa^ a nd ower 
parts of the vehicle interior of a room change into an elevated-temperature cond.t.on, he * ^«J£ *V 
Lention to prevent supercooling underfoot by blowing off cold blast from both a face outlet and I > foot outiet. 
performing rapid cooling control, and lessening cold blast allocation to a step, .f the lower room temperature 
which the step room temperature sensor detected falls further. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] When the cooling load of the vehicle interior of a room is more than a predetermined 
heavy load, this invention blows off cold blast from both the face outlet which blows off a wind in vehicle indoor 
crews upper half of the body, and the foot outlet which blows off a wind towards a step, and relates to the air 
conditioner for cars constituted so that rapid cooling of the vehicle interior of a room might be performed. 
[0002] 

[Description of the Prior Art] As mentioned above, cold blast is blown off from both a face outlet and a foot 
outlet, and there is invention indicated by JP,2-88323,A as a conventional technique of the air conditioner for 
cars of performing rapid cooling control of the vehicle interior of a room. When both the upper parts and lower 
parts of the vehicle interior of a room change into an elevated-temperature condition, he is trying for this 
invention to prevent supercooling underfoot by blowing off cold blast from both a face outlet and a foot outlet, 
performing rapid cooling control, and lessening cold blast allocation to a step, if the lower room temperature 
which the step room temperature sensor detected falls further. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned invention, although the air- 
capacity rate from a face outlet and a foot outlet is changed according to the lower room temperature, it is not 
changing according to the OAT. That is, although the season at that time is midsummer, it is spring and autumn, 
but since it will consider as the same air-capacity rate if the lower room temperature is the same, the following 
problems occur. 

[0004] That is, if the season at that time is midsummer, the body of the crew before entrainment gets hot in 
response to the heat of the open air. Therefore, at this time, the direction which made [ many ] cold blast 
relieving volume from a foot outlet can give a feeling of cooling also at crews feet, and can impress crew 
comfortable. On the other hand, if the seasons at that time are spring and autumn, the body of the crew before 
entrainment gets cold compared with the time of the above-mentioned midsummer. Therefore, if cold blast 
relieving volume from a foot outlet is not lessened compared with the time of midsummer, a step will be cooled 
at this time beyond the need. 

[0005] However, since the above-mentioned air-capacity rate is controlled regardless of an OAT in the above- 
mentioned conventional invention, optimal air conditioning cannot be performed through every year. Then, in 
view of the above-mentioned problem, when the cooling load of the vehicle interior of a room is more than a 
predetermined heavy load, this invention In the air conditioner for cars constituted so that cold blast might be 
blown off from both a face outlet and a foot outlet and rapid cooling of the vehicle interior of a room might be 
performed It aims at offering the air conditioner for cars which can perform the optimal air conditioning through 
every year for crew by changing the air-capacity rate from these outlets appropriately according to an OAT. 
[0006] 

[Summary of the Invention] In order to attain the above-mentioned object, in invention according to claim 1 to 3 
The face outlet which blows off a wind in vehicle indoor crews upper half of the body when the cooling load of 
the vehicle interior of a room is more than a predetermined heavy load, And it sets to the air conditioner for 
cars constituted so that rapid cooling control which blows off cold blast from both foot outlets which blow off a 
wind at vehicle indoor crew's feet might be performed. It is characterized by making [ many ] the air-capacity 
rate from said foot outlet at the time of said rapid cooling control, so that an OAT is high. 
[0007] And according to the above-mentioned description, the amount of cold blast which hits performing the 
above-mentioned rapid cooling control which blows off cold blast from both a face outlet and a foot outlet, for 
example, blows off from a foot outlet compared with the time when an OAT like spring or autumn is low when an 
OAT like midsummer is high increases. Therefore, since the cold blast relieving volume to a step increases to 



the body of the crew who gets hot in response to the heat of the open air before entramment like midsummer 
when an OAT is high, crew senses comfortable. Moreover, since the cold blast relieving volume to a step 
decreases to the body of the crew who gets cold compared with the time of midsummer l.ke spring or autumn 
when an OAT is low, it can prevent cooling a step beyond the need. 

[Embodiment of the Invention] Next, the gestalt of the 1st operation using this invention as an air conditioner 
for automobiles is explained using drawing 1 -8. It consists of gestalten of this operation so that each .air 
conditioning means in the air conditioning unit 1 for air-conditioning vehicle indoor space may be controlled by 
the air conditioning control unit 30 (refer to drawing 2 ). 

[0009] First, the configuration of the air conditioning unit 1 is explained using drawing 1 Wh.le the open air 
nhalation opening 4 for inhaling the bashful inhalation opening 3 and the open air for .nhal.ng veh.de room a.r .s 
formed, the inside-and-outside mind change-over door 5 which opens and closes these inhalation openings 3 
and 4 selectively is formed in the air upstream part of the air conditioning case 2. Moreover, this ms.de-and 
outside mind change-over door 5 is driven with a servo motor 37 (refer to drawmg2 ). 

[0010] The fan 6 as an air blasting means is arranged in the downstream part of th.s .ns.de-and-outs.de mind 
change-over door 5. This fan 6 drives by the blower motor 7, and a fan's 6 engine speed, i.e., the blast we^ht to 
the vehicle interior of a room, is controlled by the blower electrical potential difference impressed to the blower 
motor 7. In addition, this blower electrical potential difference is determined by the a.r cond.t.on.ng control un.t 

30 (refer to drawing 2 ). , T . . 

[001 1] The evaporator 8 which makes an air-quenching means is arranged in a fan s 6 downstream. 1 his 
evaporator 8 constitutes the well-known refrigerating cycle 15 with a condenser 12. a rece.ver 13 and reduced 
pressure means 14 grade in everything but the compressor 11 which compresses a refrigerant when the drivng 
force of thT engine fo of an automobile is transmitted through an electromagnetic clutch 9. The heater core 16 
which makes an air heating means is arranged in the air downstream of an evaporator 8. ^ ^^f ™ 
engine 10 flows inside and this heater core 16 heats the air which passes the heater core 16 by makmg th.s 
coolinsr water into a heat source. . , _ . , . 

[0012] The air mix door 17 is arranged in the air upstream of this heater core 16. This a.r mix door 17 ,s driven 
with a servo motor 38 (refer to drawing 2 ). Moreover, the face outlet 18 for blowing off a.r in vehicle indoor 
crew's upper half of the body, the foot outlet 1 9 for blowing off air at vehicle indoor crew s feet, and the 
defroster outlet 20 for blowing off air toward a windshield inner surface are formed at the lowest style flank of 

the air conditioning case 2. . ^ OQ 

[0013] And the face door 21 which opens and closes each outlet the foot door 22. and the defroster door 23 
are arranged in the upstream part of each above-mentioned outlets 18-20. And these doors 21-23 are > dnven 
with servo motors 39-41 (refer to drawing 2 ). respectively. Next, the configuration of the control system of the 
gestalt of this operation is explained using drawing 2 . . 
[0014] In the air conditioning control unit 30 which controls each air conditioning means of the a.r cond.tion.ng 
unit 1 Vehicle indoor crew the temperature for which he wishes The temperature setter 31 for setting up, and 
vehicle indoor air temperature The bashful ** sensor 32 and OAT to detect The outs.de-a.r-temperature 
sensor 33 to detect and the intensity of radiation irradiated by the vehicle interior of a room The sun sensor 34 
to detect, the coolant temperature sensor 35 which detects engine-cooling-water ** which flows into the 
heater core 16. and the after [ an evaporator ] sensor 36 which detects the air-quenching degree (a.r 
temperature immediately after specifically passing an evaporator 8) of an evaporator 8 are connected. 

[0m5] A^the well-known microcomputer which consists of CPU, ROM and RAM whioh are not illustrated, 
input/output port, etc. is prepared in the interior of the air conditioning control unit _ 30. and after A/D 
conversion is carried out by the input circuit which is not illustrated in the a.r cond,t.on.ng control unit 30 the 
signal from each above-mentioned sensors 32-36 is constituted so that .t may be inputted into the above 

fooT^n adT^ ignition switch with which the engine of an automobile does not illustrate the air 

conditioning control device 30 is turned on, a power source is supplied from the dc-battery which is not 
illustrated. Next, control processing of the microcomputer of the gestalt of th.s operation .s explained using 
drawings . First, if an ignition switch is turned on and a power source is supplied to the a.r cond.t.on,ng control 
device 30. the routine of drawing 3 will be started and initialization processing will be Performed at step 1 10. And 
Tr which the laying temperature Tset set up by the above-mentioned temperature setter 31 at ^ foH°w.ng 
step 120 and the bashful ** sensor 32 detected. Tarn which the outs.de-a.r-temperature sensor 33 detected. 
Ts which the sun sensor 34 detected, the cooling water temperature Tw which the coolant temperature sensor 
detected, and Te which the after [ an evaporator ] sensor 36 detected It reads. 



[b017] And whenever [ target blow-off temperature / which blqws off to the vehicle interior of a room ] 
(henceforth TAO) is computed by assigning each value read at the above-mentioned step 120 by the following 
step 130 to the following formula 1 beforehand memorized by ROM. 
[0018] 

[Equation. 1] TAO=Kset xTset-Kr xTr-KamxTam-Ks xTs-C — here — Kset, Kr, and Kam and Ks Gain and C are 
constants, respectively. And at the following step 140, the blower electrical potential difference according to 
Above TAO is searched and determined from the map of drawing 4 (b) beforehand memorized by ROM. And the 
blower motor 7 is controlled so that a actual blower electrical potential difference turns into this decision blower 
electrical potential difference. 

[0019] At the following step 150, the target opening SW of the air mix door 17 is computed by substituting each 
value read at the above-mentioned step 120, and TAO computed at the above-mentioned step 130 for the 
following formula 2 beforehand memorized by ROM. 
[0020] 
[Equation 2] 

SW=(TAO-Te) x100/(Tw-Te) (%) 

And a servo motor 38 is controlled so that a actual opening turns into this target opening SW. At the following 
step 160, the inside-and-outside mind mode according to Above TAO is searched and determined from the map 
of drawing 5 beforehand memorized by ROM. And a servo motor 37 is controlled so that actual inside-and- 
outside mind mode turns into this decision inside-and-outside mind mode. 

[0021] Detection value Te of the map of drawing 6 beforehand memorized by ROM at the following step 170 to 
the above-mentioned after [ an evaporator ] sensor 36 The condition of the compressor 1 1 which responded is 
determined. And an electromagnetic clutch 9 is controlled so that the condition of the actual compressor 11 will 
be in this decision compressor condition. And at the following step 180 which is the point of the gestalt of this 
operation, the outlet mode according to Above TAO is searched and determined from the map of drawing 4 (a) 
beforehand memorized by ROM. And servo motors 39 and 40 are controlled so that actual outlet mode turns 
into this decision outlet mode. 

[0022] Hereafter, detailed processing of this step 180 is explained using drawing 7 . First at step 181, the 
criterion value D used at step 1 82 mentioned later is determined according to OAT Tarn. If OAT Tarn is below 
the 1st predetermined temperature A (the gestalt of this operation 20 degrees C) that corresponds in spring or 
autumn, specifically, it is the criterion value D D1 It determines. Moreover, if it is beyond the 2nd predetermined 
temperature B (the gestalt of this operation 36 degrees C) at which OAT Tarn is equivalent to midsummer, it is 
the criterion value D D3 It determines. Moreover, if OAT Tarn is A<Tam<B, it is the criterion value D D2 It 
determines. D1 [ in addition, ] — < — D2 — < — D3 it is . 

[0023] And at step 182, Above TAO judges whether it is smaller than the criterion value D determined at the 
above-mentioned step 181. When judged with NO at this step 182, it jumps to step 188 and the usual outlet 
modal control is performed. The outlet mode according to Above TAO is searched and determined from the 
drawing 4 (a) map, and specifically, servo motors 39 and 40 are controlled so that actual outlet mode turns into 
this decision outlet mode. 

[0024] Here, the mode in which the mode in which FACE mode blows off an air conditioning wind only from the 
face outlet 18, and B/L (bilevel) mode blow off an air conditioning wind from both the face outlet 18 and the 
foot outlet 19, and FOOT mode are the modes which blow off an air conditioning wind only from the foot outlet 
1 9. On the other hand, since it is a time of performing rapid cooling control of the vehicle interior of a room 
when judged with YES at step 182, at this time, rapid cooling control is performed as the mode (FACE/FOOT 
mode) which carries out opening of both the face outlet 18 and the foot outlet 19 at steps 183-187. 
[0025] Specifically, OAT Tarn judges first whether it is below the above-mentioned 1st predetermined 
temperature A at step 183. Since it is at the time like spring or autumn when judged with YES here for example, 
it progresses to step 184 at this time, the air-capacity rate (FOOT air-capacity rate) from the foot outlet 19 is 
determined based on the map of (J) of drawing 8 , and servo motors 39 and 40 are controlled to become this 
decision FOOT air-capacity rate. 

[0026] Here, a FOOT air-capacity rate means that the air conditioning wind of the foot outlets 19-5 (%) blows 
off, and the air conditioning wind of the face outlets 18-95 (%) blows off, when this FOOT air-capacity rate is 5 
(%). Moreover, when judged with NO at step 183, OAT Tarn judges shortly whether it is beyond the above- 
mentioned 2nd predetermined temperature B at step 185. Since it is at the time like midsummer when judged 
with YES here for example, it progresses to step 186 at this time, the air-capacity rate (FOOT air-capacity 
rate) from the foot outlet 1 9 is determined according to Above TAO from the map of of drawing 8 , and servo 
motors 39 and 40 are controlled to become this decision FOOT air-capacity rate. 

[0027] Moreover, when judged with NO at step 185, according to Above TAO, the air-capacity rate (FOOT air- 



capacity rate) from the foot outlet 19 is determined from the map of (g) of drawing 8 , and servo motors 39 and ' 
40 are controlled by step 187 to become this decision FdOT air-capacity rate, in addition, the FOOT air- 
capacity rate that the FOOT air-capacity rate determined based on the map of the above-mentioned (J) is 
determined based on the map 0 f(5> — 15 (90 — few .(S> the FOOT air-capacity rate that the FOOT air- 
capacity rate determined based on a map is determined based on the map of (3> — 15 (%) — many. 
[0028] As explained above, with the gestalt of this operation, TAO is smaller than D. In performing rapid cooling 
control which blows off cold blast from both the face outlet 18 and the foot outlet 19 Since it is made to 
decrease most at the time of Tam<=A, and at the time of A<Tam<B and it was made to increase further at the 
time of Tam>=B than it, a FOOT air-capacity rate Blow-off time amount also becomes [ the cold blast relieving 
volume from the foot outlet 1 9 / many ] in the midsummer for a long time, since blow-off time amount becomes 
[ the cold blast relieving volume from the foot outlet 1 9 ] few short, it can let every year pass reversely and 
optimal air conditioning can be performed reversely for crew in spring or autumn. 

[0029] Next, the gestalt of the 2nd operation of this invention is explained. It is good also as a judgment with the 
larger deflection (Tr-Tset) of bashful temperature and laying temperature in the judgment in step 182 of drawing 
7 than a predetermined value. lathis case, at step 184 of drawing 7 ', at the map of Q of drawing 9 , and step 
186, it is based on the map of (f) of drawing 9 , is based on the map of <2>of drawing 9 at step 187, and a FOOT 
air-capacity rate is determined according to the above-mentioned deflection, respectively. 

[0030] (Modification) Although the FOOT air-capacity rate determined on the map of drawing 8 ,(D of 9, and (3) 
was made to be set to ©1 5 (%) with the gestalt of each above-mentioned implementation to the FOOT air- 
capacity rate determined on the map of (2), you may make it increase more than this, and may make it decrease. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing the configuration of the air conditioning unit in the gestalt of the 
1 st operation of this invention. 

[Drawing 2] It is the block diagram of the control system in the gestalt of the above-mentioned implementation. 
[Drawing 3] It is the flow chart which shows control processing of the microcomputer in the gestalt of the 
above-mentioned implementation. 

[Drawing 4] It is a map about the outlet mode which the above-mentioned microcomputer memorized, and a 
blower electrical potential difference. 

[Drawing 5] It is a map about the inside-and-outside mind mode which the above-mentioned microcomputer 
memorized. 

[Drawing 6] It is a map about the compressor condition which the above-mentioned microcomputer memorized. 
[Drawing 7] It is the flow chart which shows the detail of step 180 of drawing 3 . 

[Drawing 8] It is a map about the FOOT air-capacity rate which the above-mentioned microcomputer 
memorized. 

[Drawing 9] It is a map about the FOOT air^capacity rate which the microcomputer in the gestalt of the 2nd 
operation of this invention memorized. 
[Description of Notations] 

1 — An air conditioning unit, 2 — An air conditioning case (air duct), 3 — Bashful inhalation opening, 4 — Open 
air inhalation opening, 6 — A fan (air blasting means), 7 Blower motor (air blasting means), 8 — An 
evaporator (cooling means), 18 — A face outlet 19 — Foot outlet, 21 [ — A servo motor (outlet closing motion 
means), 40 / — Servo motor (outlet closing motion means). ] — A face door (outlet closing motion means), 22 - 
- A foot door (outlet closing motion means), 33 — An outside-air-temperature sensor (OAT detection means), 
39 
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[Drawing 1] 
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[Drawing 5] 
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[Drawing 6] 
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